Key indicators: single-crystal X-ray study; T = 273 K; mean (C-C) = 0.004 Å; R factor = 0.034; wR factor = 0.082; data-to-parameter ratio = 12.3.
Related literature
For general background to azo compounds and their use in dyes, pigments and advanced materials, see: Lee et al. (2004) ; Oueslati et al. (2004) . For related structures, see: Tai et al. (2010) ; Lin et al. (2010) .
Experimental
Crystal data [Cu(C 16 Refinement R[F 2 > 2(F 2 )] = 0.034 wR(F 2 ) = 0.082 S = 1.04 2299 reflections 187 parameters H-atom parameters constrained Á max = 0.48 e Å À3 Á min = À0.28 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2006) ; cell refinement: SAINT (Bruker, 2006) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: WinGX (Farrugia, 2012).
Coordination of two or more of the donor groups of such ligands to the same metal atom leads to di-, tri-, or tetradentate chelation, etc.; other names for these ligands are thus chelating agents or chelators. The metal complexes of these ligands are called chelates. The metals in metal-complex dno's are predominantly chromium and copper, and to a lesser extent cobalt, iron, and nickel. The ligand (E)-1-(o-tolyldiazenyl)naphthalen-2-ol, has been used previously to form complexes with Cu(OAc) 2 .H 2 O (Tai et al., 2010) and Pd(OAc) 2 (Lin et al., 2010) . Herein, we report of the crystal structure of a new copper complex of a similar ligand.
The title Cu II complex ( Fig. 1 ) contains two six-membered rings coordinated from two N,O-bidentate phenylazonaphtholate ligands. It was found that the asymmetric unit contains one half molecule, the Cu atom lying on a centre of inversion. The Cu atom is tetra-coordinated with a normal square planar environment in which two N atoms and two O atoms are coplanar. The two N atoms and two O atoms around Cu atom are trans to each other with an O1-Cu1-N2 bond angle of 87.48 (8)° and O1-Cu1-N2 i angle of 92.52 (8)°; symmetry code: (i) (i) -x+2, -y, -z+1. The Cu1-O1 and Cu1-N2 bond distances are 1.8975 (17) Å and 1.961 (2) Å, respectively. The Cu1···Cl1 distances are 3.1525 (7) Å.
In the crystal, molecules are linked via weak C-H···O and C-H···Cl hydrogen bonds (Table 1 ) which form a onedimensional chain running parallel to [010], as shown in Fig. 2 . There are also π-π interactions present involving adjacent naphthalene rings with Cg1···Cg1 i = 3.661 (13) Å [Cg1 is the centroid of ring C7-C16; symmetry code: (i) x, y + 1, z].
A mixture of (E)-1-((2-chlorophenyl)diazenyl)naphthalen-2-ol (0.14 g, 0.5 mmol) and Cu(OAc) 2 .H 2 O (0.025 g, 0.25 mmol) was stirred at 293 K in methanol (10 ml) for 12 h. The mixture was filtered and set aside to crystallize at ambient temperature for three days, giving small block-like black crystals.
Refinement
The C-bound H atoms were included in calculated positions and treated as riding atoms: C-H = 0.93 Å with U iso (H) = 1.2U eq (C). Despite a µ value = 1.08 mm -1 an absorption correction was not applied in view of the very small size of the crystal [0.01 × 0.01 × 0.01 mm].
Computing details
Data collection: APEX2 (Bruker, 2006) ; cell refinement: SAINT (Bruker, 2006) ; data reduction: SAINT (Bruker, 2006) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al., 2008) ; supplementary materials sup-2 Acta Cryst. (2013). E69, m405 software used to prepare material for publication: WinGX (Farrugia, 2012).
Figure 1
View of the molecular structure of the title compound, with atom labelling. Displacement ellipsoids are drawn at the 50% probability level [symmetry code: (i) -x+2, -y, -z+1]
Figure 2
Partial view along the b axis of the crystal packing of the title compound, showing the hydrogen bonds as dashed lines (see Table 1 for details). where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.48 e Å −3 Δρ min = −0.28 e Å −3 Special details Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and torsion angles Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. Weighted R-factors wR and all goodnesses of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The observed criterion of F 2 > σ(F 2 ) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )

